
MONSANTO COMPANY 
800 N. LINDBERGH BLVD .. 

ST. LOUIS, MO !33167 

Erne:yem;y Phot~e No. 
{CsJI Collect) 
314·694-1000 

SKYOROL® LD~4 fire resistant hydravifc fluk! •s a proprie:tary product The torm~tk~tion is a trade secret of 
Monsanto Company. 1\11 C(.imponsnts of Sl•:YDF-iOL LD-4 hydral;i!r~ tluk:l ~-~·f:&m or; thfJ inventory of 
Chemical Substan~es published by tnc U.S. En·,.·iron;n~;:~ntal Protection (tFA) ur;d·Y t!;;;; authority of 
the Toxic Substance Control Act (TSCA). 

Chemical 'Fsmlly: 

· DOT Hazard Clsseo.· 
I 

I 

ReJulrement: 
. •• . I 

Seportsbl~ Quantity (RQ) 
Under U.S. EPA CERCLA 

. Regulations: 
i 

U.S~ SurfsFe Freight 
ClssslfU;ation: 

Hazsrdou$ Chemlcsl(s) 
Under OSHA Hazard 

I 

Communication Standard: T'1is pr~x~uct contains, as cornpom:mtt;;, ~" ;Q subst<;FiG<(~ J:sh9ti below 
which Hre identified as hazardous chernk:dl~ under o~' .tf~~~~'"·· 
03HA Hazard Communication Standmd ('29 Cn:t .· 

-----··--"'~--·---~-·----------~~---··----------·--~·-·-···~~~·~'-··"----t 

-~RNING STATEMENTS 
vVAFtr~-NGl ----·-.,---·-----··-.. -· ------·--.,-----~-·-------·-~-~--------:~--, 
CAUSES IRRITATION TO EYES, SKiN, AND RESFlRATORY TFi.ACT 

.... ~-·-·-···--·....C---

PfU~ -A • T~QNARY MEASURI::S 
Gi:mtac! wim eyes, skin, and clothing. 

}l,void breathing vapf..X or mist 
Keep container closed. 
Use W1th adequate ventilation.. 
Wash thoroughly after handling. 

Emptied CQnlainer retains vapor and product residue. Observe all labeled safeguards until containE!r is 
cleaned! reconditioned or destroyed. DO NOT REUSE THIS CONTAINER. 

BOE-CS-0189490 
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on santo MATERIAL SAFETY DATA Page2 ot a ------·---· -------~---........;;;;.._.. __ EMERGENCY AND FIRST AID PROCEDURES r FIRST AID: IF IN EYES, immediately f!ush ~.,;~ pl~n~-o-f_w_a-te_r._f_o_r_a_t -ie-~a-s-t -15_m_i_nu_t_e_s.-r.-~,.~-a!_l_a_p_h_y_si_C_ia-n. 

I 
~F. 0~ SKI~.~~ .immediately ftu7h with plenty of water Remove contaminated clothing. Cal! a physician if 
1mtahon persJSts. Wash clothmg separately before reuse. 

I ~;NHALED, remove to fresh air. If noi. oreath1ng give artific!al respiration, pn9fBrably rncWhato~mouth. If 
Lathing is difficult, give oxygen. Call a phy':)1cian. . 

-... -- - _,.. _____ .. _._ __ ,........,..._~----

OCCUPATIONAL CONTROL PROCEDUFlES 
Eye Protection: 

Skin Protection: 

· .· Resplratort 
Protectlqn: 

Ventilation: 

Airborne 
Exposure Limits: 

Wear chemica} splash goggles and have eye baths availabiB 'lillare there is 
significant potential for eye contact 

Wear appropriate protective gloves that provide a barr1er and protective cloth­
ing to prevent skin contact. Consult glove manufacturer to dmem1lns appropri­
ate type glove for given application. Wear a face shield and an apron that pro-

'd b · ·· h ·· "' 1~ ··h'·-"-' · l'k 1·- \A f.~ ---h ....... ; .. ,,.,.;.,:.•·") ·i ···k'""' promptly VI es a arne. w .en ,.p a3 .~; •'::1 ts J. e y _ 1n o;;;. ;.0;. \a,,.,~ ._~:l,.·c ''· "' · • 
Launder contaminated clott·!ing and clean proi~ctlve r.;q;Jiprntn1 bsfore reuse. 
Wash thoroughly after handling .. 

Handling this product at romr• temperature sh-:Juki not prc;:sant an inhalation 
hazard since the mai:aria! has a !ow vapor pressure, If the m<Jterrai is heated and 
released or aeroso~ized ln a mist form !n excessive concentrations, use 
NIOSH/MSHA appn.w:;:d respiratory protective &qt>iprn.::nt Consult respirator 
manufacturer to detE.wnine the appropriate equipml.'mt type lor giv~n application. 
Respiratory protection programs must be in cornpHanre wiih the OSHA 
Respiratory Protection Standard (29 CFH 1910.134). 

No special ventilation is required besides good room ventilation. If heated 
material is released •Jr aerosolized, !oca! mechan!cal exhawat ventilation 
should be used at the sowce of air contamination. 

Trlbutyl Phosphate 

OSHA PELJT'Vv'A: 5 mg/m3 (0.4 ppm) time~weighted average 
ACGIH Tl Vt: 2.5 mg!m3 (0.2 ppm) time-weighted average 

ACGIH TLV/STEL: 5 mg/m~ (0.4 ppm} 

Dibutyl Phenyl Phosphate 

OSHA PEL: None Established 
ACGIH TLV: None Established 

2,6-DHert-Butyl-p~Cn:rsol 

OSHA PEL: None established 
ACGIH TlV: 10 mgfm3 8~hour time-weighted average 

20 mg/m3 short-term exposure limit 

BOE-CS-0189491 
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Monsanto MATERIAL SAFETY DATA Page3ofa 
--------------------------------------~--~ 

FIRE PROTECTION INFORMATION 
Flash Point: 

.Fire Polnr: 

Auto Ignition 
Temperature: 

Extinguishing Media: 

Special FlreFightlng 
Procedures: 

Unusual Fire and 
Exp/osftm Hszsrds: 

REACT~VITY DATA 
Stability: : 

I 

Materials' to Avoid: 

I 

350°F 

Method: Cleveland Open Cup 

Method: Cleveland Open Cup 

Method: ASTM D-2155 

Water spray, foam, dry chemical, carL'On dioxide or any Class B extinguishing 
agent. 

Firefighters or oihers exposed to products of cornbustion should wear full 
protective clothing indudlng self-contained breathing apparatus. Equipment 
should bo thoroughly decontaminated after use. 

Products of der,:omposition include haza.rdous carbon n1on::rxice, carbon di­
oxide, and oxides of phosphorus. 

Product is stable under ordinary conditions of hmH .. iling aqd storage 
and under continued use up to approximately 250~275''F. 

Exposure to strong oxidizing agents may result in generation of heat 
and Gombustion products. 

Hazardoli;s Decomposition 
Products: . Oxides of Phosphorus may form. No o1her uniquely !1a:t:ardous de­

composition products are expected. If the product is burned, as with 
any organic material, carbon monoxide and soot Ci:'ln be produced. 

Hazardous Polymerization: Does not occur. 

HEALTH EFFECTS SUMMARY -
The following information presents both human experience and the results of scisntiflG experiments 
used by qualified experts to assess the effects of St\YDROL LD~4 fire resistant hydraulic fluid on the 

health of industrially exposed Individuals and to support the Precautionar1 Statements and Occupa+ 
tiona! Control Procedures recommended in this document. To avoid misundarstandtng, the data pro· 
v!ded in this section should be interpreted by individuals trained ln evaluation of this type of information. 

Human Experience 

Dermal contact and Inhalation are expected to be the primary routes of occuoationa! exposure to 
SKYDROI,. LD-4 fire resistant hydraulic fluid. Eye contact with this produGt h~s been reported to 
produce marked pain in the eyes but has not bean reported to cause damage to the eyes. lrritatlon in 
the form of drying and cracking of exposed skin may be caused by repeated or prolonged skin contact 
with this material. Exposure to aerosolized SKYOROL LD-4 fluid or vapors of SKYDROL LD-4 hydraulic 
fluid produced at high temperatures has been reported to produce nose and throat Irritation 
accompanied by coughing and wheezing. Inhalation of Tributyl Phosphate, a component of SKYDAOL 
LD-4, at concentrations above the recommended TL V may cause nausea and headache. 

(Health Effaqts Summary Continued On The Next Page) 

BOE-CS-0189492 
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~OOSantO MATERIAL SAFETY DATA Page4ofa . -'~ ~--~------=----HE~l TH. EFFECTS SUMMARY (C_p_ntinued)c._ __________ _,___ 
Toxicologies/ Data 
Data from Monsanto studies indicate the following: 

S~_J'DROL LD-4 Fire Resistant Hydra~llc FJ.!I.!_~ 
Oral LD50 (Rat): 2,100 mg/kg, Slightly Toxic 
Dermal LD50 (Rabbit): Greater than 3,-1 (30 mg/Kg, No r..,1ore Than Slightly Toxic 
Eye Irritation (Rabbit): (FHSA) 12.3 on a scale of 110.0, Slightly Irritating 
Skin Irritation (Rabbit): (FHSA) 3. 7 on a scale of 8.0, ~~~1oderately Irritating 
Vapor Inhalation 4-hr LC50 (Rat): Greater than 5.8 mg/1. No mortality was observed at gr~later than 

5.8 mg/1, the highest atmospheric concentration achievable in this 
study. 

Component'fl 
Data from ~1onsanto studies and from the available literature on the components of SKYDROL LD~4 

' which have ~een ldentified under the cr:teria of the OSHA Hazard Communication Standard (29 CFR 
1910.1200) ~re discussed below: 

Tributyl 1

1

Phosphate 
I 

Single iptraperitoneal injections of Tributyl Phosphate at dosages ot 850 to 1 ,000 rng/r,g we(e 
reported to cause paralysis in mice. 

A neuro1oxicity study was conducted with Tributyt Ph1Jsphate in adu!t hens. Adult hans were dosed 
orally wlith a single dose of 1.84 g/kg. This dose was repeated 21 days later. Nc grtJ~s signs of 
neurological effects and no microscopic cwidenr;e of demyelination :n brain, spinal cord or sciatic 
nerve w~re observed. 

! 

Trlbutyl Phosphate was administered to rats by gavage at doses ot 0.28 and 0.42 rnl/kgli::lay for 14 
consecutive days. Decreased body weights were reported in al! treatment groups at 7 days and in 
low-dose females at 14 days. Conduction velocity of the caudal nerve was reduced in high-dose 
males. Increases ln refractory periods of caudal nerve were reported ln high- and !ow-dose groups. 
Morphological alterations in unmyelinated fibers were reported in the hlgh~dose groups. No axonal 
degeneration was observed. 

·Rats were administered Tributyl Phosphate by gavage at doses of 0.14 to 0.42 mVkg/day for 14 
consecutive days. Alterations in organ weights and hematological and biochemicaJ parameters 
were reported in low- and/or high··dose treatment groups. One of 4 ma!e rats in the high-dose 
group examined for histopathological changes was reported to show degenerative changes in the 
seminiferous tubules. No other histopathological abnormalities were observed. 
Reduced. body weights, reduced feed consumption and altered organ weights wah decreased 
serum enzyme and glucose levels and increased cholesterol and/or urea nitrogen leveis were 
reported in male rats fed dietary concentrations cH 0.5°/o and 1.0<Vo Tributyl Phosphate for 10 
weeks. Blood coagulation times were also prolonged. Following this in vivo treatment with Tributyl 
Phosphate, brain cholinesterase activity was signlficantiy elevated, Activities of serum and liver 
cholinesterase did not change. Following ln vitro treatment of rat brain and liver homogenates and 
serum with Tributyl Phosphate, no change in cholinesterase activities were reported. 
Rats were fed diets containing Tributyl Phosphate at levels of 8, 40, 200, 1000 or 5000 ppm for 90 
days. Hematological, biochemical, and coagulation parameter changes and increased liver 
weights were reported in the high-dose animals. Urinary bladder hyperplasia was observed among 
male and, female rats at 5000 ppm and among males given 1000 ppm. In a separate study, mal.e 
and female rats given Tributyl Phosphate by gavage at levels of 0.20 and 0.30-0.35 ml/kg/day 5 
days/week for 18 weeks were also reported to exhibit urinary bladder hyperplasia. 

(HJJalth Effects Summary Continued On The Next ParJfl) 

BOE-CS-0189493 



' . . .. 
TRANSMITTED FROM 314 694 2339 11.23.87 15:49 P.14 

Monsanto MATERIAL sAFETY oAT A 
·~--------------------------------~~--~ HEALTH EFFECTS SUMM.~RY (Continf.!_ed....::):...__ __________ ~ 

Tributyl Phosphate (Continued) 
Another feeding study was conducted in rats with Trlbutyi Phosphate at a dietary level of 0.5% for 9 weeks. Decreased body weights and alters·d organ weights with lncraased urea nitrogen fevels were reported. No adverse effects on hematological parameters, blood coagulation time, or serum enzyme activities were reported. 

Cholinesterase activities of humr:u1 red ceil hemolysate (substrate concentration 1x1o-s M acetylcholine} and human plasma (substrate concentration 1x1o-t M acet,..~choline) ware reported to be inhibited by Tributyl Phosphate in vitro. 
Tributyl Phosphate administered lntraperitoneal!y to rats at dosages ranging ftom 16 to 226 mg/kg produced a dose-dependent . increase in sarum-glucuronidas8 activity. No effect on serum cholinesterase activity was reported at any dose level tested. 
No mutagenic activity was reported in microbial assays using Salmonella and Escherichia organisms or i~ a sex-linked dominant lethal assay in Drosophila. 

Following a single oral dose (14 mg/kg) of radiolabeled Tributyl Phosphate to rna!e rats, SOo/c, 10% and 6"/c of the administered rad~olabei was reported to be excreted ir. urine, e-xhaled air, and feces, res~ively, within one day. Male rats given a single intraperitoneal dose {i4 mg!kg) of radiolabeled Tributyl Phosphate were reported to excreta 70~1~, 7"1o and 4;:1/o of the administered radiolabel in urine, exh~led air, and feces, respectively, within one day. 

Dibo/tyl Phenyl Phosphate 
Patqh testing of 50 human voiunteers with Dlbutyl Phenyl Phosphate produced positive reactions in 2 out of 50 subjects follow1ng the first two applications; no p,ositiva r;gactlons were observed during subsequent repeated induction exposures. No reaction was obs&rv6d on chaHenge. D!butyl Phenyl Phosphate is not considered a primary irritant or a sensitizing agent 
A n~urotoxicity study was conducted with dibutyl phenyl phosphate in adult hans. Adult hens were dosed orally with a single dose of 1.34 glkg. This dose was repeated 21 days later. No gross signs of neurological effects and no microscopic evidence of demyelination in brain~ spinai cord or sciatic nerv~ were observed. 

Dibutyl Phenyl Phosphate was applied to the intact and abraded skin of rabbits at dosages of 1 o, 100 and 1000 mg/kg/day tor 6 hours/day, 5 days/week for 3 weeks. Derma! irritation was observed at the site of application. Significant reductions of plasma cholinesterase activity were determined for high-dose males and females and for midwdose males. Slight reductions in brain snd erythrocyte cholinesterase activities were determinad for highttdose males and females and for h!gh"(jose males, respectively. No other adverse biochemical, hematological or urinalysis effects were observed. The systeh1ic no-effect revel was considered to be 10 mglkg/day. 

· Dibutyl Phenyl Phosphate was administered to rats at dietary concentrations equivalent to 50, 150 or 500 mg/kg/day for 90 days. Decreased body weight gains and fOOd consumption were observed at the high-dose exposure level. Increased liver weight/liver-to-body weight ratios and decreased lung weights were observed in the mid- and/or high-dose exposure groups. Hematologic parameter alterations were reported in all treatment groups; biochemical parameter alterations were reported in the high~dose group. Histopathologic lesions were noted in liver, kidneys, bladder, and ovaries of most treatrryent groups. 

In a subsequent 90-day study, rats were administered Dibutyl Phenyl Phosphate In the diet at a dosage of 5 mg/kg/day. No adverse hematological or histopathological effects and no changes in plasm'a or erythrocyte cholinesterase activity were observed. 

(Health. EHec~:s Summary Continued On The Next Page) 
! 
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HEALTH. EFFECTS SUMMARY (C::.:o:.:..:n:.::ti.:.::.n.::.ue::.::d=t.) ________ ~---

~- Dibutyt Ph~nyl Phos/ib~ate (Continued)_ . 

No teratogenic or fetotoxic effects were observed In the of-fspring of rats administered Dibutyl 

Phenyl Phosphate by gavage at a dosage of 3, 30 or 300 mg/kg/day on days 6 through 15 of 

gestation. No maternal toxic effec:ts were observed at any treatment level. 

Dibutyl Phenyl Phosphate was evaluated for mutagenic or genotoxlc potential In the following 

systems: microbial assays with five Sa/moneila. strains and one strain of Saccharomyces yeast; in 

virro Induction of L5178Y TK m(JUSe lymphoma cell point mutations; and a hepatocyte primary· 

culture/DNA repair assay. No mutc1genic activity was observed in any of these assays. 

2,6·Di-:fert-Bu'I_I-P·Cresol 
A Thre~hold Limit Value (TLVt) has been established by the American Conference of Governmental 

Industrial Hygienists (ACGIH) for 2,6-di-tert~butyi~~H.xesol, a minor component of SKYDROL LD-4 fire 
resistant hydraulic fluid. For further information on 2,6-dl-1ert~buty~~p-cresol, please refer to 

manufacturer's material safety data shee;t and the current edition of the Oocu~·nantatir:;n of Threshold 

Umit V8iues. 

I 

Additions/ [Information 

A Threshol~ Limit Value (TL V) has been er;tablished by the American Conference o1 Governmental 

Industrial Hygienists for Tributyl Phosphate. For further information on Trlbutyl Phosphate, please refer 

to the current edition of the Documentation of Threshold Umit Values. 

-----+----------~------~-·------------~------

PHYSIC~L DATA 
Appearsn~: 

Soiling Point @ 380 mm Hg 
(Based on Vapor Pressure Data): 

Pour Point: 

Specific Gravity @ 251259(;: 

VIscosity@ 100°F: 

Refractive :Index, n 2510: 

Clear~ purple, oily liquid 

Approximately 25r>F 

Less than - aooF (Maximum) 

1.004-1.014 

10.8-11.6 cs 

1.443-1.451 

Note: These physical data are typical vaiues based on material tested but may v~uy from sample to sample. 

Typical values should not be construed as a guaranteed analysis of any specific lot or as specifica!!on Items. 

~------~---------------------------------------------SPILL, LEAK & DISPOSAL INFORMATION 
----------------------------------------

Emergency Spill and 
Leak lnfbrmallon: Absorb spilled or leaked material on clay. sawdust, or other absorbent material. 

Disposal Information: Waste should be incinerated or disposed of in a hazardous waste landfill. 

Either disposal route should be in accordance with all local, state or federal 

regulations. This material should not be spilled, dumped, rinsed. or washed 

into sewers or public waterways. 

BOE-CS-0189495 
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Monsanto MATERIAL sAFETY DATA -
ADDITIONAL COMMENTS 
Environmental Toxicity Information: 

SKYDRqL LD·4 
48-hr ECso Daphnia magna: 5.8 mg/1, Moderately Toxic 
48·hr EC50 Algae (Chlorophyll): 8.2 mg/1, Moderatt:;iy Toxic 
96-hr EC50 Algae (Cell Count):' 10 mg/1, Moderately Toxic 
96-hr LC50 Fathead minnow: 4.8 mg/1, Moderately Toxic 
96-hr LC50 Rainbow trout: 5.2 mg/1, Moderately Toxic 

Trlbutyl Phosphsts 
Tributyl Phosphate was evaluated in a semi-.continuous activated sludge test, the n10mpson~Duthla-Sturm 
biodegrad~tion assay and In a river die-away test. Based on results from these assay!3, Trib~,;ty1 Phosphate 
was classed as readily degraded. 

', 

Dlbu!l! Pf,enyl Ph_f!Sph~f!!_ 
96-hr TC~ Bluegill sunfish: Estlma!ad to be between 1 and 1 0 ppm, Moderately ·r-oxie 
14-Day Lp50 Rainbow trout: 2.4 mg/! 

Daphnia rf1agna were exposed to dibutyl phenyl phOsphate concentrations of 0.014; 0.028, 0.055, 0.092 
and 0.25 mg/1 through one generation (21 days). Increased mortality, reductions in the rotai length of 
Daphnia at 7 days, and reductions in the percent of gravid females were rbse~ at 0"25 tng!l. The 
maximum acceptable toxicant concentration was greater than 0.092 IT'I9'1 and less U'lan 0 25 mgtl. 

Rainbow trout eggs were exposed to Oibutyl Phenyl Phosphate conGentrations ranging from C¥.007 to 
0.110 mg/1. No treatment-related effects were observed on hatchability of eggs m· on growth and 
survival of' the fry. The maximum acceptable toxicant concentration was greater than 0.110 mg/1. 

Dibutyl Phenyl Phosphate had a primary degradation rate of greater than 950,/o in 3 semioontinuous 
activated sludge test; this material was classified as readily degraded, In a river die-awat study, Dlbutyl 
Phenyl Phosphate was classified as being readily degraded. 

Product Qualifies under the following specifications: 

BMF 3-11 F, Type IV, Class 1, Grade A 
DMS ;2014C, Type IV, Class 1 
LAC MS C-34-1224, Type IV 
SAE as 1241A, Type IV, Class 1 
NSN 9150·01·096v6497 (lgal) 

~ 
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Mons a nt~O_MA TERIAL SAF§TY DA:_:_T:...:.A_~----~~:-=:::-~Pa...;:;;..ge_· a_o_f .a 
SUPERSEDES: .12121/84 DATE: 4/18!86 

~M_s_o_s~o.:~M~Q=o=oo=6~72=J~------------~~---~--------------~--~--FoR ADDITIONAL NON·EMERGENC:Y INFORMATION., CONTACT: 

MSDS Coordinator 
Specialty Chemicals 
Monsanto Chemical Company 
(314) 694-1000 
(A Unit of Monsanto Company) 

Notice: Although tha Information and recomm<mdations o;el forth hereil'l (hereinafter "Information") are present6d in good faith and bs!ieved lo be ~orrecl as of the dale hereof, Monsanto Con,pany makes no representations as to the completeness or accuracy thereof. Information Is Sllpp!ied upon the condition that the parson:;; :eceiving same Will make their own determination as to Its suitability for their purpesas prior lo usa, In no event will Monsanto Company be responsible for damages of any nature whatsoever rasulting from the use of or reliance upop Information, NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, OF MERCHANTABILITY, FITNESS FOB A PARTICULAR PURPOSE OR 0~ ANY OTHER NATURE ARE MADE HEREUNDER WITH RESPECT TO INFORMATIOf\1 OR THE PRODUCT TO WHICH INFORMATION I=IEf!'ERS. 

JM---------~------------------------------------------------------------~---SKYOAOl• is a r~islerud trademarl< of Mons~nto Company. 
TI.Vt It a regill!erallllr&domlrk ol ll'le American Cunlerem:s ol Go\lernmonl&llnduiinrlal HyulanlsiB (ACGIH). 

I ''~..., 
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